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m CDMA < OMaU Mi \l K>% S\SH %I H^W ISC. \ \kl \BI 1 H U ^ 
SACKGHOI ND OF THE 1 KXHON 

1 1 c vt!,Nv"« '^xmtio rekte<4 fvb Tti V k ^ xcisr^ i, k^. h 5 v \> ' « 

[X^aipi 1 i ^. f 1 K Rtk \ t 

in ordet to iicrca&e channel cspacit)', a ^D^^1^ K'ode Dimnjo« Mumplo 
Access) ctmn umoatiou -^ysisT?? ^prca^fe charmets U5»nig onh^>^oi. 1 code«> Fo'- 
example, a forward I'al ot'aj |M1~'?000 s>j,tcm pcrfonns cbaiisd ^p-^sds^g usmg 
?>rtV>goiial c«>dv^ A revrcr.^-e Imk Cjsr d'o i^erfotrn darmd e^dj g ^J<?ng £he 
o-^h< iror(<^ 00 t-- t^«ou|jh uav >l ar s ^ > ^ ^ ^ ; ■'j-^lo o* . n *tnhogo«ai ood& that r 

lie All ''or*! s\'^u?if ^ypp^in- ^ <Uu traiisr^i n o'l v^-Mv,. t a 
5v.jpj>lomc>n? Thar »cl The d^ta bei g ^aiismtttcd i>\ci th*. &t ppiens^tna d\^rn^'1 
r»s^ ncH.di. n 0% j g ptcmnj 4&U (or cjjvu l dm&\ wkch hf>uli3 be trasii*! nrtcd sr 
tnss^, and g«Tsera1p5iss.ki data dMiji?» tonj>niitti«latMinahk sks Fo t,x«mpk% 
the ^^ip^lemefr^tal ChgiseJ can "Xippojt d<Sta Stes of ^<;Kbps, 19 r'Khpv 4K^ps. 
>J^K.,ps ^^U>Kbrs, 307 IKlbps an i6U4K^P<. \\<i ; 1 * W U 

uLn h ^<i^ltl< 1 a ^o-'v rd I. oY?TiO'^ v ^htb ^ ^ 4 ' ^ s Hs io s\r 

*U ^Xal i ood..^ U>xt ^ spreading lacto s) of 25(>, 12$ sad 64 

aw cub to c i *»spocin d< k » \ 

! Ml fajtabb data ate chantjcl et ic, a cha«ne! fr.ime is ir& jsmjtted at a 
«pcc f V' tatc, und the uats latc s^ctrt vans'd dun jg the k&mc nansntjssion aecerding 
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ro thangcv m the channel ommmment in otr\«?r words, vshcn the channel etn mwTtvn^ 
improvtfs dunng data trsnssussjon. tire data transmss^sjors mtc cm be iticreased to 4 
higher data rate Others jse, whcsi the channel 8fnm>amgt>t vie^tenome^, the aata 
tranj^TSBSs^oji rate cm be i¥crs.M«;^.{^ i<> 7 itwer d&U rste to% ^'xcmple, Ifie data ni*o 
I * ^ V"«r^ V/ iv f > hnsheir d^tci ratci^ 4k^^p'5 to U o k^f \ ^ "son *!\<. 

cb« kI .'ajroiruv n"^nro\ s dunig the tra?i&nu<=;sso > u - xn of 

descnbjtn^ the pmblem*;, a reteseaec mil fot be ?t*'i^3e to FIGS 1 and 2 

^ *0 1 o\\s a <;tmctuie of the getj<>ra1 %dbh ccfd<sr »ct Reternng t<^ i \( l 
\^al ^ vvde W 1 N'^m's^iised of K Walsh co6&s havmg 4 \^aKh .ciif^i \ ^nc car 
DC dix idc^d »nto 4 a cod" ^cis ^^f >Bgtb \ 2 if Jt i<5 <i«5sijr?s?d ih^ x s<v'* v>i \ T 
%ahb coue*- na^ V^ai^i kvs. ^ \ 2 ih defined as a Ualeh code , t|-u> i\\ts 
otss^eT \^aK5 c«.>ac sc^ n \ ^ ooi^k ^ to tnc t\% i,t t.pt.aKo ^o^to 

■"0 \\\ i.Ov.. Nt u,d tbo low T T-^^h, WaKb \ o« k^.JT!, 1 K 2 ec-ii% Jernt to 
i. n tm x?rk'a W -.1^.. X ( soi W ^0! mvetsson of th«s WaUb code, a bit T js converted 

16 aod abu '0' to 'i', 

I; qy ftjOii { 4 > oelow shows how to a Wdhh code set of .gd 4 turn <^ 
Z Walsh ^odc ^01 0^ length m order to bnng a hm?r m^^htsndmg of the Walsh cadt 
«?tt ucture af FlU, i That is, the Walsh code ^tat of length 4 corre~&pDading to the above 
stated Wakh coda 4>et W, and tlie Wakh code set of l«»glb 2 eoirespoadmg to the 
afeo^e stated W^lsh eode set W* . 

Fo 0 0 0'^ 

|o 0] _^] :d 1 e I 

10 ij™1o 0 I 1 

|o I ) 0 



FfG. 2 shows a Walsli code st,t of lenph 3t>, \%hich obtamd usifig tho 
metlicd of EqiiauoTi (11 Referring to MC^ 3. ^^'iilsb code set W is compns^cd of 
Wal.'^h codeh having a W^kh length 2Si\ md cm be divided inio 4 Wakh code sets of 
length If U is assumed that a set of 1 2g Walsb code<; h&vij^g a WaJsh length 1 28 
k <TK^^ i •^>b code so? W tK upp-a ^Halsh ccd"^ sets cf lc^-•!^^ i:^ a'C 
.i^i A<< o^t '>> H,.o ?opoin( J i,>odi W fimbci, ihc lov^or uit ^Nv^S*" 

co<ic so; of loGgtn n8 t.^ «t}im'?lcnt to the aho%e Walsh code sot tuxi tjie io-uer 
rsgbt Walsh code set of length 12$ h oqmv^&ni to jan mvmed WsUb code ^tt k ' 

in .\\*!Uv>r -ii ^ r ,< > -I Vv,»L>n codes h^vnti? ■^\<ii!?h 

Angth o4 1^ v^'i.TKj as ,5 .-a \V \ ts\o uppi.? \V.ilsh code *>ets of kr>§t; 

64 of c^ch Wslsh cod$ set W an* equivalent to thv ivsice-repeaied Wajsb code ^et W" 
Fwrthcn the Itmei' lct\ Wahh code set of lengtli 64 each m^aish code U"' is 
cvHuvsUeT^i to the .ibm'c Wakh cisdc §et W", and the lo^\ej nght Walsh code set of 
iength M jM s.-^«naie«l to an inverted Walsh code jjet ??" Here, the smieturt? of the 
Wa!sh code set W h cammorxiy applied lo all the Wslsh code sets V< ' constituung the 
Walsh code set W. Further, the Walsh code set W' i& also constituted in the samo 
;5iiiicturc tbst of the Walsh code set VV as dijjcfoisisxl m the above. By usmg mch 
shuctur^ of the Walsh codes, it is possible to reduce an istcrtcrcnec wr cotTclation's 
bet\-<-eentbi ustns^ 

riv. . io\%N i correliUios bcixsecn tv\<-> ,>c^ >>'-v.-?i'k H' .^.o Vv^kv,-! (.<xie^ 
'% ~ accctrdmj: to tk- i*-mrci .>f vrcr-x^r^N RoXn n^v' 

FKs "\ a .iT-s^ lis-, u\e;5 an Walsh code iwhsch ts :< Wals s !.o.iir< h^jv^ng Wd^^n 
antJiber 1^) ?it a dat^i tx^ie of 3S.4Kbps A Walsh code of length 64 f^houki be lised to 
nansmit «lata at the data rate t^f 38,4Kbps, Theretote, ihe data df tbe ftm user is 
sTssead v^itK ^" Walsh rode of length 64 i^id transiputed at the data rate of 
^Kbrj= s*,^ 'aK>v 0 At sHts diUi-i rate, jt ts possible tratismtt 4 times the data 
>^hi:;b cj'^ he tKmsTsUteo dat* r^te of Q okbo^ Pr-, t>< r^ir hpc^tvni x^hc^ 

^^^i^^^a'Lt, ^uJ^ o.si'i tr<!.nsrfM\?u r tnethod of o * /*ti ? ^\bo t-.r >irs o iV vin 
.Un. ?u iA^^ >Ki u " r So , . . (, ^"^ ' hX\ u,^ 

i< , N ^< ^> roc > ; -ro v u^t ' , -"^-i txvx i 

second code symbol is spteai Viith a ^tionvi <>4 cn^p spreadmj, code {i.e.. >v\ *\i ^ i 
chips, of the ^* Walsh code), a third cod;? sxittbol i;* spread ^'itli a ±xtd 
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code {I c th.tr i 64 chips, nfthf S**' WaKh code), vBa t rQi.'t*^b code ^\r>loi i<» s-^reK* 
^ivjtb a fowrth 64-chip WaKh code (5 c fornix <>4 *.hip^ oi f c ^' WaKi unle^ 

A ^»s;ets«d user use^ the 8*' Walsh code at ? oi 2K.b|^- \ WaJsi* 

i u V i t\t-^-.\<iit< is N|, v.»i ^ UK \ \\ vccjcof cn«^d ix"^ 

^ (. >m n it uor ' fv, * x-viti* the iijLv o M\ sch 

s >i ' >f u i s ittScdita -^tt o* ^> oKb'^s *->ir5x K * ^ nI -^^ ' 
lon^ 'I i-^x N'oiv. ^|x^»tjcai x\ub ngard tc tbe data mspj'^«o< n^u\*, 1 
second mci, s fct code $>rnbiil 5^ sprctatJ njth fjtv I2t^-tl«p V^alsb coac n*. 
Icadmg n§. chips, th<. ^^a^sh cod*-! and 4 4>CiOBa code jsVtnbol t^- wcai? 1 ^ 

M ii 1 I 4, a '„ code or !e«gm t^b a( tiie4alajatcor JKD^- 

r.n u*-> NX? iboK arc sptead wjth th^ ^<>rr«spoBd3rg 128 chp Wahk codc^ 
C7 ^* vcdv ! 

2^6 at the data me of 0 f*Kbps b4^h trs5ibisjis»JOf5 svmbol ts» ^pje,^d with & '^^o-ohisr 
"^«t1i,h code Hie umqwc Walsh vti4»Jb bv the fourth 5»8%eath us^rs* are S 
^ "0 drd 2^5* W^l&h cod€?H re>pe«tndv 

Nc\i, tcf!i,teBC€ wilJ be- made to ar> mterference amot^g Ibtf n-^ix^ u-^m^ the 
a^iferest data mes: ajid %aMi 00^^ 

U 5^ > 4 wjui^ U5 st b,iS!i- 1>^- hr\ il Mk t<s 3 \i 
CO V. n t n-it i of the th«d we. ^ w.ifh Iv^sii*, >^ . ^ xt 

s * *su ^ n n 'erencs hetxv en n,^ fxt<^t user aid *'iv Ui <^ uv \ u n 

corRsptmdtng i.nriti05i thi. tlfst user* tus tmT*er»n».e wtn tb-. tn > < t \ m 
i»ti;TieTtfn\.c aKo Oi-ou'-s t the msrd s^-ixba) aantso^ ot the t-j i u ts t* n 

arxspordi'JVf vh^p duraiuw o the tferd ii«*et. Theretorc nhde transmmirfg tht' d4t> 
js* tt a?*!.'- rt IS tiot pOHsAle to t$an<imn 4at)^ ni tiic thud user 



wo 



Next, a descnpiion wsB be mad*? of an iBt^rfcstence bcnxccn ibc first user imcl 
tfee Sflh k> seventh sisers oss the (v4-chip mil h^i>h. The tlm symbol of the fir?;t 
mid the corre5Jp<3Tidij?g dtimnmi of the fifth to sev«;nih u^iierfi are spread wuh the jsamc 
W^lsh code WS, thus causing mtesference between the fet tissct aad the ttfth to 
5 \.'v -r(-1^ use?<;, " hat at the corrcspoudtng duration, the fkt<it usjct hi^s a i^nertcrence 
\> ;?h ihe f'fi:i le sr". cnth m^s. This mterfcrcscc occ«^ at the tnitd svmbol dxirauon 
of tk^ ;-ast v.sv\ .tni corresponding d^if duration of the fitV^" ii^c; t;t t's. ^ctxw' 
;-vv'mbs4 ir.KitH'': th - nro^ /Uid the corrcsfendu^t dir^nc^i v tu. mv'* ^.'\ 
ai ihc fou-in s^^nho' aun^Uon of ^Ik ur^t usot a«d the ccnTc^pv-nduis; ^iurtUiO^i of dk'^ 
10 >ev o--vf-i u3c: i "icvtorc ^vhf'o trimsmutsnp: the data of the first user, it i*; not possshic 
TO uan^snn tht a^u^'. c; the fdlh to sevsrnih u^crs^ 

In other words, whets there e?iisi^! a user using a Walsh co4t of ishtm k'ftgi^^ 
such as tho fot user, the users usij5g Walsh eodes of the louger lexsgth esnnot ^3se 
1 5 some of the Walsh code-s due to the bad cosrelatton property, 

K'^ ixrrolc uac-n there exists a useriv^uv >^ i ^''^a ^'i ^ooc W u'i=-«^ ^ i 
of hngth (>'^ toi <i V>abh code of ful! kngd^, 2r<\ 4 u-^c u^tu^ iongc^ Walsii lcG,v'tn 
cauno: use n^^' oji\ ino n tu Wjbh coue W i^u ai\o ^s>~o^nb, (n-t~I2S)th atid 
i92>d> Walsr codes W,,^,^, \\ ,^^5^^ atid VV^+t:?:., Thai is, ^e^eral Walsh codes csnnoi 
be issed because of one user At iMs point, «n mcrcasc in the data rate of the user wiM 
cause a dccreas^c tn the Walsh length, thus increasing the number of unavailable Wahh 
codcsv. 

25 As s^ted abov^j, the data rate of the users varies depending oti the chaunel 

etiviromnent. ajid the maxmiujti data rate is itiitially deteTnimcd by a base station. 
•\fto-; d;'*or-v!aiioTS of Ibe tii^xitttuti> d-stK r.v - ■^'^^!\■^hi^ Wals'i rodos Jiv^ 

.k'k-Trx-o.^ \; this point, tt shotsid ^ . v^.- \x^s r.-i' .iU\vo s 

30 iM,"* r'^^n.n/i" !or ^ )o tnaxu^tur: J<<t.^ xalt. ive'^ xv^x-s rx^n'''"!!r,!c !v.o;s O'-Ti ^-^ncr / 
a xi«,i nue 50\xcr tnar fnc ma^smunx dat<3 rate, resulting 5r. ihe ]nx-u\icr* x^o ot &a 
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SrMMARV OF THE INVENTION 



* . ixnotoa' ^v?^ ob]ev . of the presem u>vetitioo In> pto\ uie device aj^d 
< ioi i^i%km^ a povvsMe to ^jver si'^m^ ot the una'^ailsble ottoogooal codes \shei^ 

the mQr commujiK-ai^-s at a J3«jj-t«8?<.jmu«i datn ra^e m a Ci^MA cojnnuinicatior 
svstem hatmg s ^ jnahle d&u ms channel sin^tuR 

it another (ibttc^ ot th>- p^s?Sv*n{ invention to >,muxicL < ^'ao^^^ta Cv">d 
aihcation device ^aaluv.>~v> maxmiUmg aUh'^alK^n t,i1ic<e?ic^ ot Xvai'vh cods.*-- 
accordmsj to a \<ri 10? o" mt <^iu tMt m a COMA comm^Jiijcatios g>>stcTn kivm;!' 4 
vanabio v, u ? v^. nix-i^l v> ^ si v 

a *.'->oKr 00 of tiu pic^vut i'Av id* p^oud.^ do^. 
method for generating a Walsii code poo! to jneiea'Sv; uttii/auon et1tc3t5til,^ mo 
Wslsfe code®:; 

Ir xjomcve the ihn\K, cbii*ct{>, there provided s ehar^n^l <;f<e*iatn^ device fo> 
d VnMA rcnmv^K^dmn ■^\^t^m Thti th^iBBcl ^preadin.; dnioc isieiode^ ^ sie.agt 
medjum to? atotrn^ c^hogon*!* cod? nambers ^htch eannot rvmt^i^^ ae o-*%o.;ona^u\ 

dcte'"™' n r ^ Ut Kh^ cs<v,>,'^v on 1 > > i > ^.^^..d n h K^ac 

Kied' d\< hbk aw> ::-'\^n <i?U k'^k^. >^hu ■■> k^iM ori iuj ? vq>.'estv eal 
trsn'>nuNSH>n -ii hi gne« data laie, and outtsiitnnj; the d^^tennjns.*^^ a\« t ihle (.inhvH'Ousl 
toat ru^^ t irs jr^)ntro1 sj«*nals according to the dele^mlm^'Ov>l' rouu > -^knibn 
thanpel iTans*fi$:tt, p^xmded m association v»jth thvs onbogoit.i e cv -iv'Tiber-v Ton 
eoi^twtet, ^<">j -^pieadmg dsts from the dm m^t %vici> Ji oitaoji>T^ lov.1v 
corre^iponthng to the onhogonal code number torn the cmtrdler arid a plurabt> o* 
ranhiphei^ for muhiplving ontput^ of the cbatsnel trast'?m«tefs by cotitrol ^signals froin 
th€ coE[trolkr. 

wu* 0CvO< K nm-e -fP ^^^^^ ^^^^^ Cotlcw^ng dctadec* dcscrmtiois when taken n^ 

s^on i> V jo< ^ lUi the auofip^n-s-mo dw^miio m v^hich 

FIG t tj^ 3 diagram dl\ivStmt*ng 4. &tmcture of a geticral Walsh code set 

FIG * Is a di^.gmm lUuatratmg 4 s,ct of Walsh codes ha\ nig a Waish voao 



Flu 3 lis. 8 diagram for expUimmg an mtedctcnco acostnrmiJ benv^'err 
when the Walsh cofc >^re allvKjais^d m s conveBttDBal metliod 

FIG 4 t«? a block djagmm iHti&tratmg a diajtvut;! ^pn'-adtxig dcvscir tor 

contfollmg channel trsnssnimcrs dependmg oi> a V\ahh pool liCcoT-dtniX 'jt. 

i 0 MgndJjs toT Wedsh us^ets hs the controller of MG 4 

BKT^ILEO prSCRir nOX OF THE FREFKRRFB EMBOBIME^J f 

\ ptctvTtc<:' cmbodmicm of tiic pscscm m%eatu>a vvtl^ bs; d;.Ncnbcd h-v'^-' 

ucll-known foncison^ or constmcuonv are ml dcscnbed m detail smce Ibev w«.*uUl 
obscure the invention m uBseees^isary: d^ti^lc 

h«frm also ha%'e tbt: s<imi? meaning Further, the Imn ' u\er' rei-i^ to a siibscnber 
m)umng dgsa iranvm^^siofix ^ttd iefer« to daia of ?s cotrev.pon<.t"ni. channel from the 
vimiKMni of the sy srem , 

2:^ Ihc Mne\t\>'" \^ d dcsc^bed \>fith t^CTence to »in embodiment wtjcrem m 

b^sv^ jor re. to s d a -n:;! spreading by lismg. the Walsh code as stated 
abovs, and ibe imenuon car aJso be applied to the <5y$tem^ using the different data 
ratesi 

50 Ir v' V. 5o"ov < u c?nbv\i rv-^u oc^ i\njoj> s%''tl be jnsde regarding a devict 

^tJ -ung t^o ^\ c KI-! ccac aad rvth"d t v retc*r 

*""cTiNCi^tKwU> user u^^ng xx-ih Wahn voae i-j^uju^-s o '^^li? \ 
tor ^ "\^alsh code of full Icngtii csnrtot operate smiuttaneou^ly %^nh « u$cr, asmg 
^5 B«> otih the i^^th WaMi code hux also <B"^4Hh, (n'^12l»)th ami {n m2Mh Walsh 



th^i <i i >>\ a^c uses an a-ti Walsh m^t \K (v^ >.i k? > ^ lo; .ho "n^ivmj ts 
data late, a set ^W,.,jj 0&5<U^*''fi)K when; 256 mdjcates the tbiJ length of the Wa.Hh 
code, mVi be refen'ed t« as a Walsh pool M tlie aKvc esse, the ^^aisb pool it> 

u5no r a^" ' l'k->*v ^ ,.3 aoilo \\\%h code m the ^)ot'! ' kiem^c, . 

channel ovjptjnrK v^ro. u Oiau' use iot tt<iuS!ir'Uu^^' r.- ? k .jt \ -.m .)o\ni^:; 
pvsdi and a pacto d^ia use {ot transmitting packet »uc« as L~n.>i v?- h'c 1 - 
be tran&tniiisd dtseoiiteuoiiish The circuit data li&e canmn. loK'tm <X^h\ d>.t<> 
transansst Ml becaust; the movmg p'mre should be transmitted cofttjriixt»Bf,K 

i 5 }k>v>-v^\T. ti p' K.kt:t il-m liset cm tolerate some dek\ i« data irasism3s<Jion becatist. 
the £-m.vl vfm t)o tr^jiT>Nmi!tti.d dtscoi t Buoiisly Therefore, whett there exists ^ cjreuij 
dar*.* CNi"- J* is^ dx'tiTTnm>.d \\hether there is m\ ava labk WaKh a^de When there k 
in f v.iit<«^ o ..ode, tns. U <. i ^» ooae *1:at allocated to the ckcuit <kta liset At 
Di^ roijv t iic'^nnt. u V >x .^'■i.r \ a pnmarv' user, a Walsh poo! 

c ! no 1 i^n t j.ih cosrc^pont^K^' .0 no iTi<^\'rrun da*j> Cf^^^ted 
IKs ^ V !<l b %>xhood^. i-> th^ i,''t,<i!o» \\a t>oo1 arc tKxok' o K 

paiki vtdi .-K-o \\ n^> <. «.T« xoUrutc the tta ismissjo?^ la\ "br-ffotv. ^^ 10 , h 
cr cnn dat v uns^" d^crevmo t\s dati rate, m availabW Walsh coae ui u\ \^<s. po.>i 
aiv.' ^, a'lo -ated to die paeket data user to transmit tbc packet data hov^c\er x% ion 

„5 tk ctrciiit da*a user nses the msxtmu 1 data rate, all the packet data useis are 
m?spet5ded> 

\' sTo ^,x\ uKd ^ht' Hal->h pool -dlorated on r^^ ^ w , 1 10 ^ sat s Jd* ^ 
^"=^0! if s:<j*\\, \xit*^'r t'x tsv-^is 0! >ai.kcJ ii<.tta I .Of li-f sx^"* ^ ti K'HdNs 
poo IN J ..\c^ *o ose- ^arl"^' ^0^ uc - oxsm s^-x ?j< ^ uux ^!> 

uo'- nj-^s. xo.ls r-ON H \\ ' ->5-' no. uo .vi K-o ev'.^ < ocvx 

P»vUmI .-iNt cTs .1 V lib ^ nj^>lo.- - -o'f u h^t m • \\ p-'*->^ ^^5. 
?o ono'-itv ot { 10 p.?!.kot ddtx^ iiscr I or cxampis^, when aie t^^v k » a*or ria^msj i^k 
higher pr^ontv attcsmpts* a c-all a Wal^h code ^aoraee ng the Ktte service ii> :>&lected 
t>om the ${,v^5:gl Walsh poo% Otherwise, when the pack^it data tiset havjng the lower 



pnontv attempt'i tx call a Wakh oode hs^'mg l«ghcj probabtl-tv of sssnice d«fKn 
selected from tha ijeveral W^hh poab, Fuither. %\hm thcfi evjisted severa' ^mdl- 
sutid Walsh poob md the m^ii data user hsvmg the maximum lia^a rate Att^fiKjpt?: .^s 
call the ctn:mi dat^ »««r wtM create u-^ Wahh pool At thi*: pomt there m.n' e%fst ^ 
WV'nt tvx -! v^N'jn^ the 3X'adc>btht\ of orcat^o:^ f^f foo' i)ai u\ing 

\'vi ^ o IV v.). V N>:x"i.uioO H'Hcn ihca- (i.v^e'- no i ^ , o'^, -^lv' < 

I <:^n, h hu^d \\:xhh pook-, & lar^c \\. K \ poo> r^KHiK--s i > sJ 
If sLcd Wa pu< ja created When constttutjag the tk\^ ""^XaMi poo rsc udn „ ihv 
cxiStiv^j. V> xic^h pools, tise ^Val^h code numbejs of packet a<iia user*> i.n romn ^r.va\lor 
tnay be ne^\ Iv aliened ^ccar4m^ io th«? chattges of the ^alsli po«ii> or mcUdc iho 
e-^istiag Walsb pools rjaturalh, m^iintammg tlie allotted Wabh code uTOth^rs 

1 " Thi. r>"^ cr5 ,r ^ v'^ii.^jn will be onh tiesctjbed \%itli tcfs's-cncc to emKxl'n^'i't 

vv^^iereT K \\.<Ki <s ctcfiej* c; tfx bins *be ^.itcoi. u^to us? -s*^ ti^s 

i\a WaKl pOs< c.caicd iK i s< is is ) ' n hi > ^Mtvr^ pacUt 
data m mi ^ i^^^ c d<n i .a;c » i ^ ' k n m k >K 1 >-^oo 

iO are alsocrfte^" lOi .he otnc; I'ss-Ci. run^ci, iv s^vfaso) ^ r .0 c-o .^pphe*. w tr... 
Forward Commote Cotitrol ChantjeL In thts i.3se, ilata t^ammis^ion is pciformed &t 
the vanable data me, but there exists no CHCtiil d&ta user. Therefore, when the 
5nvc?nt^on applied to the homMd Common i octroi Channel tiic arcmt data use- 
can be repucf; J by coatrol channel ha^-mg the higher pn«mv 

H\ ^si^>^ ! s <. i i>a \ s vs^. , .b,rH'-'.M j 

Walsh pooi aocon .n* >o av emrjodhsier <> ^ v^'-'ic- '\MnVis> i r.'n k 4 

50 whm th^re ex{<i% a circuJt data usen 00 e^\' \n nx'^Iv, \ i ■< .1 ^ 

Wa^^h code<;, <^nd when there t,KiSts sm a^^daoio WJn} ^iH^ tn. \w -^i t . i r 
h ,.a«v i f K V "\ ^5 i"t t^NC ''feisi.jiv K da\ i scr ^siiHv retejti'^ rr? 
use V \\ K*\'i. 1 4.<mospor^dn^|i U"^ toe m-ixw^m data late los ihe pnr? - as. r i\ 
pm\jded to a \SaW> p^-^ol generatoj 404 Ihea, Walsh pool get;cmtor 404 
35 calculates a Vvikh pool wfeeli is a set of the Wabh cock mniibcr:* and length s\htch 
axe una^adabk* Vohm the c«cuU dat^* user con^mumoatefe at the ma\imuir. csata tate. 



mton^almn fbf one cixcu i daU usej, who cot^Tnumo^tei, vs. ih & '^^aUh cede n m ber bi 
n\s WaW I ool m tl e ¥i>ai&h pool b.tor«d « the i5H*Tnon a pnimlny ot packer 

data liset.^ can be p ovjded Walsl code niist>bLrs j i ihe wol b> . conlrolkr 400 
5 \ V ^ , 4<«o t len c\**ni r^es *'ie dat ol the v irvi » d , ^ , to ui.'n-"n i is" 
s.vKi CN)vN<n^ ^'v^* J>lo Walsh code m « bt'i > t:^ \v Is-! h>'- » k <^ t 

IS <.o«jv -"u'^ifH'-N. T- n, Jo .wJ stK !.oni olkf 4«* ic^ i-uu c ■^-i*^' \ \ to- 

soppT-^sM^Y ^ nt^'>-^ o ( if 1^0 pdc1i«;« Uu. aud oro\ di,^ tiiv get OuUCi cosno' 

the rnb\>l s gn^^l" Xvom ihe comroUe 4Ui) io seiecti cK contsol tht oxi piH^ 
^.n^^ifl \unsmaK"^\ 42< 426 hpan recv^p^ oi »put data *1v d\inic! trsiiM) 
II 4?(,»-|.?i^ fcneraff. ^n^j usN.nu stgnslj* usmg tic Wglifi !i.i>dc^ d o^'dci *To^r tie 

4^'- Ik-v ' CvO. u tjo^ the unUK^x5Li 4 " > i n t , a U Fct 

e\?^-: '-^'v. tnv vO' iU ^ > t■5a''^ tcnt < * * i W i sh ^chK' toi 

2D; W^^Lh code \>i tl <.osTs fooGirj^ c>uawt ts uir^^.,'! aoL control ^i^n-s^l is 

multipijed b> l*^o outp' 1 the «.h8uncl tfatssmmes fo the coifespouitng chdi^el so 
\hhX t\ e BinU'pjie pvi-Ne^ the outpiat 4> gaal of the channel tramtnittet \%hct> tbv Wol I 
Cvd=.* tor tit' cor-e.pondj g hanncl is» avajlabb, md outputs o v\hen t*»v V\> U ^ ^oao 
^o- ooTe.ponai g chaancl is uBa\adabic The otisput s.grais ot ii^t? nuU pi kx\ 

31 4Hj4"^». m adiltv^ l> a addvT 440 Aii output ^ ^m) of the adder 440 ia nubphoa 
by i ^ Ts ( P^ss'id > code 1 ng a jt utoplier 450 to OM^ at a FX spiead "ign. 1 

■fat.O Hi -^^O ..rs, ^o. 1 J<i- IHC ^ .Un5 , 

the ejmmt dataiBsar, 



Table I 
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Cm} 






Case 4 : 











































WiUi n;fefetjcc to Table L Ci^i^e . the circuit aaU yser (\ < , poin<*r\ asoi> 
u^mg the S^*" W4KI) cod?" tiutbI»« U teiisTmt<? the cifciiit sku i^t the d4U m« 
3S 4Kbps and at tbss poir.t, the ofcr users is^img tk; Walsh covie n-umbet \h . 
^ <jiui V ^ X -i "-Tn »lv '^ivVot <i^t^ \ .iss, lU ax d<it^ use- Ui>\T V h^? ^ 
X'^ -jK ? t sfc^, ! > 5bc< v'* r '*>Nni N J c cjaiut vtaui th ' 1 J ' ^ oi 1 ""vh'-- \ 'his 

Uckc^ .dU a' iiv ..i T ( ' ^ M% K iw)s tv.-!-^< I'-i. v\<K .0 t 
uuib'-cs \. tiPd \\ v.a .r^u ( fit p.^vi^ct d^y \LtTT,a{,\e \, 1 10 p^»v kv.n data 
10 v^so" a-mi, ihv c^ide «timb<?f W^tjj; c^n transmit ths t\>ckec oau a\ .ho doE^* 

ra.c oi :KlnH and the othci usen mmg ihe Wslsh code Bamfc>cn. W-. v^nd . , 
cmmi tm&mst the p<icket ^lata In Ca&e 3. ih<. circuit data usst tismg tbe 8*"* Walsh 
^odi runb« ^^ ^ tr^!n$T^ai> ih,. eucuit d&to the ds^ THte of 2Ki>ps and the faeket 
d Jt^ ujjcr j^h-?^' xbe " Viaj«,h cod^j nmber W transiT'ts *rc |\Kkct data *bc cat»? 

o' >*^.< r>s \t ti>5- point the packet dala us^vs xsjiie ''ho 20^ V>^»hb vod>^ 
nur'>>^e' t. m uii n ' d,c > v.r at. ai d ^KhTiN <.r< f o'Ik" 

tU dM4 rate ot 9,es>Kbp& 

20 

The Walsh pool ^ho^n m Tabk \ ^viivuied b\ the Walsh pool generate 
404 ftrd s.to'fed m m^mo^y 401? More &pv.. * . a t dHajkd desscoptjon v'^ill mv. 
be n^^di. v"^' h(.5^^ u» i^^^^sT-Jite th * ^^alsh pool 

I e , wbeB .■se 0 ^ ^ sts t n„ v 4.u f d \» uvci ^\ i.^r t s v ' ii* > \ ^n-t ^ > 5 te h 

^xct'^ ! ^ n -.f " x\ ! od u V > V > ^p^idnf 

> U i lo d i ' .Ilk- Wx^Khio' % udxi^ (. i X >U U ! Me s K 

^0 Wals}> c<xe ? i<i the fit\> \^<,KN ccx* ^ 'h- . \ , u 

ttari'^mi^ruiti x^„<,i.es* ^nd the Walsh code m^mkrs \\ , \> .in« \\ v *U > k 



wo §eMS?33J^ 



Wakh codes to he usca wbcu tiK fscket data u,i^!ar^!N^.M>'^ t^qy^s* oi.'carN Tiic 
aibcatc<5 second ^dhh code n-s^moe^ ate; e«.ed foi tisjismmia:; the picket d&u ten 
%t m ik^sumc4 that ihc Wakh leagtfe tor the- ina\iinmB <Xnu utc ji. \ did the ti~*h ^i\>^h 
code (Oi:ti-R) 3s» us«d, the rekaoaskp betvi-wn the fjr^t ^^'dlJ^h code ^timber :5t>d tbc: 
second ^Vslsh v otk number can be expbmed b\ s set {W^ 0< j<(J!5i) 'R) ^ Altc? oner 
fmt W<sbh code numher ^located V^&hh cm\t nvtmhs^ cor^^pord'ns u the * isi 
Wa cndv n^n-^HT 's xjt^-d .1- xho set.ond iKii souc mnjhe«- Uc e ti. Vv Js^r 
code numbv" xUi m ilivxaied rH>.* ^t.f;^>no \\ A^n ^^-xK rv,n ott i\ ^^>.iL"t> sKef* 

UK '^<^\i ^ \ nui ^bti I bv i\kiv ifiitx v.jtn jviorcKc r ^i^.as n>t io t^iv 
Tjumbet ol the dorermmed Walsh codes c<|Uiv,ikni to ^ v^lusr deio^^tmcd b% 
subn \ciin§. out §'on> s "^alue dctemimed bv dmdmg tha iixll io'^^^h (k ^^6 in the 
ctn^^odiTcrt^ o-l t^c Walsh code b) ibe W^Ish length H hor c^^nnpL, uhssti 
It WaKi ecu^ ronbe? 'v^ ^ i^Hor^te*! a% fee tim Walsh code niii^bct, the ^\^iKb oodwS 
basuv t c mK% 't>- ^ ^-i' k .n^-* 5?-* ^'^^ dcc^^ s >ed h\ ^nVg rbt 
WaHHic-'u^ ^ nt! upk f> ^nv.^ o^*^ oHk w^^^h loigtn atv 

allocated IV i r <Kk namoer* The Ml knph onrc Wal&h code n i'^i- 
irdtK'^^ao^ i t>* 1 a n-^, smctj 256 6<^4 '^aKh codc^ arc allocated a» the 

iiS3T5£ uH' \\ ' cod>^ t viuiue' \'t the tbst Uahh code Ttumbei Kn^or <v h I n 
^'^lu^h poo' sicacrator 104 gtjrit^rates the 'WdKh nymbm rather tliaa th)^ e"^dos 
2^ Mii^mvhih\ tlie mcmorv 402 aores the Wai$h tode T^^nsbcT'^ correspondm|i to tht 
got?en^tev? WsKb code Tisiniberv and mo\jde*i ths \^ i1s»h code niiBiber*; to tbe conrtolle^ 
400 ^t .be -"cqises} of the t-orstiodct 4^>(! 

" M \ i dvt lie * u 1 3u '^f be n k *u n mjne - 42'i ^"^ 5 

one ^i. iuv MitK dau s hi \^cncuKt. ■^ih^ ^sneii\<\ > >-f'si ' n 
temittmon ot ih'- ieeci>cd. d^U fmtnc ana addb the generated rajl kits id the ttai^' 
imitc oi$t|m imm the CRC generator- ^04 A channel escodej MJ8 ej?c<*iie<i the ^ramt^ 



data ouip$35 > on o ^ h»t RO-t^etatOt "^("fS A tof^olutioTuu Encoder or 4 li5c^> 
Bnc^^der ». xn Se -.^ h uscci for the cb.nmcl eruodc^ 50^ A rate matcHv^r 5U 
matches '>ymbol laie^ ox the coded data mtp&i xmw the chaT?Bi?l e?ic<>d^;r 508 
rale msteher 5U> i«s coTnpTi*fcd of ? s%^bo1 5 ef eater x^t^d a ^>tnho1 diJJeie* An 
I mserW s^et " t„ s stCsCt-*^ es iv" output oi thi; tatc txt \ su'-'^^i 

- o>h tT^v't iron ntoiiwi-Vi^t ^ ^v~> . s i . u t > 

M ' : and a dtita ost i to *-r A rrsulupiir M» tnuit'iphcx tnc oatpvjt ot uk sjgnal 
mmemr 514 bvs Wslsls mde. 

til: i . --untd ? - ^v-v-^Hing a Walsh pool in the Uv^'s*^ poo 

sSCiicitnor I R^,'xv.'^»n^> t> H( d ik pool jjcncraior 404 recenc*!^ a vv<,>Kh 

length, R, lor the itjs^m^itn daM rate of the circuit datii and s Walsl> code Buxn&cr. 
ot the circuit ds(a, ^na ii?nsah?ts ajj jndex, ot the WsKh code xjumfem in the W,jU^ 
poo< 8t5 i\~\\ih Wsihh code ntitnber it> '0' m »t€f ^00 Here, W shc?uli* be 

15 alk^c ilea t?> <- op^Hk'T-'noi-i of the e\i«3tsng W^hh pool That ts, tlie proreduir of? 10 i 
sn.t^ v^hc* 5 ^ pc>->1 foi dcsirtd naxinum data lau Cdn t>e j^e'*-**^ '-i^xi u\5r5> 

set^ in* \\x^HH cod"" mirnber qx th^. input circuit daia tu an m^hsd \\a><:*^ cndc 

m 

iv'tu^v mm. the Wsl&h pool generstor 4^4 d^.'^c^me'* m uq? o40 
vshetbci tb^ Pfe- pru-nitive code Bumfecr indicating a prcxioush allocated WJ b 
coo>,> m>mbv\ <\n do^^cmbcd ?ibo\c, ii is mtmmjss'^ to fc>c^c<>v ^ \V,Mi>h t'>or^ 
ccTOjspotiasrg to the Walsl, ».ode n'lixjhet presently m uso Inc^rorc, «,hv' tw 
25 co^e^pond v od*L r^sfi h rtes-entlv m use, the Walsh pool generator 404 

re<i«ests aix-*d-»ss» t u?nKj *ot circuit data, m $tep ?je>0 Otl)eruii>e, when tbc 
vOn-es|><-^t di > •> -s c hIc \t r -i^' w l tk>5> <^^Ux au ' W^lsh code n«rt>b'*r hv.' WaK^t 
^>4>v I 5 u a„ nrt-^ t^'' su \\|-<- n ? the prefsentiv de t*r?^)"\> ' Vw 

oe "a^n V x\ K^i iia^^ „^ ) V, $ ^ s i ' U-"n«>t ot ^ V i ^ HI if. 



. K' i i-sed :fm the W iKH k^j^t^ o- .Ko ^if > d^.i ? u o ih 

f 1- i< I \L £i~th V^alsh coas^, mimbes Vv^ (iKn^64> is used, the WiiKh 
N ^ v4 > ^ct |W« 0<tH25«>1l^i m &tep 6CK> That is, Pfij rncluds*; rhi. 
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^hd a- o ^ 'Tnher of the prjiror) user and the \\'.\hh coc?o jjun^-^tr- ^a^■*ng tro 
^\ k<j.i> \< toi the maxsmtim dm rate oi the ^nm^n' ' Tbci^ftcu the W^hh 
pool gu\Qr&iOT 404 returns step 640 to dclermmc wh<.nh<?r Ffll ^ Walsh c<k^c 
number presetjtlv in ia$;e When tl:?© Wa.hh code niimber prc^^enth m use b> an^ tte 
5 i^se- .he ^vaisH nsX->i t^encratot 4i>4 ^quests mothtr \Sa.hh code tsumbet W t\M tbo 
c iCiit dcu \ Ntop i^tncn^^sc, the Wdsh Ci^de ny^inbo- is noi tti ^^o, th^. 

\\^u.b i>crc.a or 4< ^ ao.^LHt.'v mc v<i!ut;- >^ $k 8-2* \ ^ 

^Sal^h numbtrrt'. The Walsh c«.-Httj nymhers aocoKl .h^' .U^ ^avCulatsO''! b5,Conu 
the swsnd \V§!sh code nur^bersi 4S d??imcd t^ the abo\« in the same method, iHe 
^^akh pool generator 404 coatmuoH?sly calculates Fm In the mcmnme. when m} 
^\cet\:^ , ths Watisb nool ge^craiof 404 m^rxt<i Ppl values calculated up to mw. 
'5 v% step 6i0 Mr vate are $torfd tit the iiicitton 402 tojietber ^itb the 
core«>vr05 - ' '^\<ib-> \ ^odc nunibcxs 

b (no ^bcn*. prxx^i., \%t)cn there e\ji«t>5 j,«;v*;u5l Wi-iWh p<,x>b j; luw Wahh 
pool for the ctrcust «feta U4>er J5 gesmted m step 640 

p 

FG~ <ib«vt» .5 ptKtidure ior tisc contfoikT 400> sllocatmg Walsh codo 
nujnbet<< uritjoi the Walsh pool created by the procedare ufliC 6 m tbc coutRlkr 40{, 
I be ro'it-v'slls'? 400 examttie^ the data me of the atcm data dc^ctiii "jc u'hcthc! 
ihert' exis « anv available Walsh ode numbers m the Wal5*h pool Jn accord .nc<» \Mth 
:i tbc txammatioi) r-^^uu? ric trolkn ^ >b os >i v aser ha\mg the divatJabie Wal$b 
code rmmhcx to t-assinit i a.uj; a \} ^.^^ ^ j traiismitisnm far ihe mhn ut^^ 
coitespondnig ;o tb. urasa )abk WaHh co4o nuBibcr to suppres*$ dam trsusBiSoStOH 
To suppj-esN I . -.NKV! 01 specjific tiier, the coutrollet 400 *houM operate 
before a beun Jars ^ ic^" ivm-'t 

30 

Kc'>>.^n blu m ^tcp 70i\ tlu^ itmro'aci 4<^', ccf'i\. v<i\^^ R \i 
of the chanivcls eofrespondnig to the Walsh code uimjocrN x« :'^c ^'^.i ^ k> , <s 
pi\>v?dcd the Wahh codes eonstdtitmg the Walsh pool from tuc mctxiu s ^iC > i - 
the controller 400 recei-ves Urdcr[l tndicatm^ the pnont> of the ehannelN md the 
15 otvlcr of the avmbhic Wslsh code tttiBibm lu addition, the controller 400 itiitsah/es 
the s.un\ lOTAi. ot tbc d&u r^«es to tnc data tat« af the pnmary uscn ajsd Jitui^ilues 



- 1$- 

ihi mdev I, of the "^alsh codes thv.» \\>ls^ii pcol « pcwei coi^tjt.* s „ i u | * 
the l4h user to *0 Ther^aftci r\ step "H? ihc cmtmlhT 400 se.s ^ pOvN.'T- ,^-^1 
signal of the J-tfe use! to '1 md adds >^ dm rate Ratc^i)tde3!ltJ iH*. 

^KHlis uiser to TOl^L The conttdil&r 400 then detemTsn^'N m -t^-^ '^20 vvbn^^e' 

ot n c t uses to 0«H vbe ] :^i<> t^sm^ ot uvJ t tj\ 

dctemt jua ap to now to the adrkrs ?\l-4^s.3 *H I u 4 n mc*.) 

More apccjficallv, the sum of the d^n rate*? for tfte users jn eaci^ Cas« of L^b^c 
I IS 3S 4Kbps Thet^^iors tht* commller 4(11^ 15, jTBpkmented swch ^hai lite of the 
data rates fenoald not «j\t.eed she Tns\jxnum data rm 

"^■^^-^Kh |.xo ion ^Hu sviToj-\ 4'P I ur^bc , ihc v r »to^ - kK» ac;>nes Ou*er } 
tudicanug the pnoiJt) of the chaancK and the oidej He ?%aiUb1c ^alsh numbers, 
hi add'•^on the contB>ller 400 smtmlszcs rhe sam, 1 01 \1 of ihe daia mcs to the d&t" 
HHL oi the rnm^j-) meii, and mstJ3h?e*s rhs? index, I of tht; UaK > .oac^ ni ti e 
|HH)} <n ' a 00 .^e- ^opcrol 5»t^al C f| tot th*. \~th itser to *0 Tnercaatr stcr ^'u, 
ihe i,i>ntr<^Hcr ii\ ^et^ p< co^ti ^ a i .1 tlu 1 t > u-,^r to Thejeattcn the 

ot'o?\otfe v„v 5 np.Mnjt<ire Uljen the ti^xt 

'^"-v* n ,! V' w5 i > I a ikvOstoU 400 return*? to step 

isi'* o I ^ ^$ i ts s ht N<»-" o 1 Oi->e%\i-i<, >en 'I e n'^v 

iiset cat5\i sv i\ ip t M}ir*5^ cc >ol - ^Hi^^^iNn o' u\ K * uic 
usable ^e-s * u d lac untrol 5>'(Xiia \ of the ^ii>us>ahh ust. s k u u <i o'^p' ^ 
p >^ej cor^ttol Ms:riai&. m j»tcp S^i^ 

\s dess^nbed *^bove in ih^ COMA commiiiacatton svsiem has mg ih^. variable 
rate chajinel <?ttiiotee wntn she yssrotst data is tj^mmtttvd at a data rate- lower xhnn the 
piaxmmm dat^ rak, th«? "^"^^t^h v'Oite i3umhe?x letermincd b\ the Wahh knsth 



its. Therefore, it is possifok to 
B cfficleut xitilk&tiosj of the Walsh 



Walsh code outJibeJiS tot 
.asie orthe Walsli 



spkh and scope of the ii3veB$!0B as defined by the aj^?ended claims. 
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1 A channel sprcsdmg device k>r <j CD\i'\ ^Code nt^ssjori Mohnl** 
5 Access) comnsimjcstioTi sv»tem. compnsi»^ 

^. ph}ralii> o^ chantjsii ^an\Tn^i>&3on cttcuits, 

< nivn n. tor sionti|, onb«.?goBal code Tmt^>beu \\h?iS cajinot jn*iini<iit\ an 
>ni hn due to an ortbogomi code Vkhich a c??c^« dm user ijses at a nux^nmm 

data ra?:s: aftd 

that arcuit data a, spread and transmitted bv a conespojidmi? uns- qI \ht channc* 
trsT'srnisssnn arcuits. sihm tbere ii> data tratismis^joxs tccfuest ik»m the ysreun dat^ 
user ar d packet d^ta us?,- and reading m avajbbie orthogonal code number out ui 
the O5*bo40iv^l wfsdc >>ut«bct^ <;t<ijred m the mcmorv tt> aHoc^tc the read orthogorta* 
coje such ihat packt,t data Sspread and tias-iftiitied b> i corre^potiding one 

i.onipnsu>' 1 W^Li pool ^cncr.itcT to ijs,ntj-iur'r v>>tK->i.unJ i.*xio TKimix-'t^ 
cannot matntant an orthogonalifj with m onhogona! code used at the maxtman. d^u 
x^is b> the circnit data y^er, wli$;n said ortlsogon^i^ code is u<je 

3 ThK cn-snnel ^^readmg de\ic«! asJ claimed m c ^{tn : \^n£,'e:n the 
^5 W ais:> pool ijonerato" ^cq^ 'ntialK' idds multipbs «i m orthogonal code \mgih usca at 
tbe nmim? r- <nt.' ra?s, jo u>e '>rUKv.c>md cod.- tsumber used at the maximum data ra^c 
wnhma^al c.^^i* o* i ■•^^ ^ J s >d M> 30 ^H'f if <rooi>Oiia v ^.s > sMbers 

rooucHCv no ohciij* data u^cr, and deicmvnc% v^^^o.^ *»^o pavkct a^^ta Cd>i v 
t-^r 1 ittcv: -^^ 0 u\->§otial cooe number wkch is avatl^bk at the data rate requested 

? TIk channel spr^dmg de^u^^ ab claimed in cum 4, '%vhercm the 
coMto'^itfT aPocatiN tbe avaii^^bk ortbogonal erodes according to pnont\ of the 
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packer data userj> v^^h^n at !eaj>t two p^ckvl data Risers request tarmmtjcsion of packet 
dstta M a gsmj data sate. 

6, The channel spreading device fss ckiTBcd 3b claim 1, wfierettt the 
5 char.nol tri)ni-n^.i,si^>» circuit spirads txrcmi data with m orthogontaf cude 
con-s-oT^^'-^.i'T:^; ,.T? s«nhoijonal cede number for the waxirnutB dtm rate out of the 

a srouuiv fv^djun^ lot 5.ioru>,4; orti«>gos\d outk numhfr^ \v:«ch ca;niot ^-r^.iUM.ut^ 
an ofthogonahu' when an orthogonal code Coxa. i^-mm%im data rate is used; 

8 controller for determiniiig whether the respecthe orthogonal code sumbm 
,st*>t?d in the storage mcdjum arc available at a gwen data rat«?, when at least one data 
15 y e5 rsfq\k>ts ilnU tr&BS^i tsssoR «t the given dm& rate, asid o«iputt'j?^ the detcnt^ined 
av,3iluble orthog^nial to>k ninrhv^ n and control sigt^al? aceordmg to tht? d«ton-nin»ji;ion 
resolt; 

.<.\v^ i-u. .okkH'.-s --te^l-i d $r<>m t^.c d:u<* use? w d^. ast 

^0 onhogena, cov.lc i,'!.>r?Ch;;H>n<t5ng lo dit' oii^v>f!i'rii!l coac f^ambor xrom me centro^ieu 
8nd 

a plw^lny of muhiplicr^^ fo- multiplvjng iHjtptitjs of the channel transmitters 
by control signals fmm tbe eontrollerv 

55 F The eh'mnci sproat^snj? dc\ice ^a.^ eLiimed in claim wherein the 

s;t^^r<i<:s.' nsduu-si stores onhogoial coi< n\ni^c>v et^in^mted M sequentially adding 
ninltK^les ^•> ax orih^jjon J o<xL- -ij'l" m>scJ rnaxHunv asr. rate to tiK 

erthijje;^.^ oodr 3^ Tj-r-Oi s N u r\ ^ e\rni,;r v^nh*- <^ Uj-I e:i^:h >i; the 

ortho^;L>''ui eovte. .i-x^ Oi">\ j \ie i-^serv- iu\eo .'J Me i.^ 5\i4-!-:en ar.- 'ate 

1".%. t.luxr.nei ^^^jeadsm' dt'vjce cunt c<.' -n cUxtu \^hcre;i ne 
v>':im>l c- dctc^nnties wheti er nther dati u^ers can irai^?;mi dau A a r.iie bas{a 
on pnmar\ viau unss havmg a top ptjcn!:> oui of ths? data uscu^, .^tte-inst^ON. \shon 
other data usc^-s can tratisn k the dafei. ortltogonal code nitiubers which are avaikbk' 
35 d^e data rate from said other data usej-s; and outputs: the control signals cotrespondbg 
u> the determitKd orthogonal code numbers 



>jsmmlkt outputs tht* conhxu si^n&h accordj% to thcpnont> oti^e^ aa^si ti-i^T-^ 

at tet tvi-o othct data request data tm-n'sr^isstoTi at a gixcr csitr^ hih n i sine 

^ N vMf^ i duiL Sit ! " -J V 

1 0 the i>rihog«Tia| god% tmm tha controller 

11 \ ch^inei w«idtng dcMcc foi <i CDMA coniirsun?c^tttoj^ *,%$totT 
a i>^i « i!'" 1 to tor genmting oxtbogvm.*! < odo n t>cts \\ h^c i c^nacl 

'eque-,i«: ua*- nan-,n is % ^iv^jj dau fhu ara Oi.(pucLng .he Henne^ 

EYaskfeL orthogon4l code ni«nbm and control Mgnak accerdmg tu thi? dettrmin'ition 

co-re^ponJirg lo ibc t rthcgODS^ code mmbcr from the vantrollcr .^rd caotrg .<ita 
"""^ } < ^5scr ^ 1 h vh^ ^'?nerated otihogonal code, ami 

. P i}^. . ^ J. r ' ^ tas iot stndnphmg «utp>ife of the chaniscl tran^smmefs 

bv ccMtroi sisnass iToni tne controsler. 

30 Walsh fDoigi^n^Tatorsiia'crin 'ds '^ttlnpi «s ort . ^ o l<-n^ti« vii 
the J3)a\iit«t3m dau ^.ne «o ortitcs->ona code hi3r>h " o^cc a. iht t a\in . a "S't ra^ 
Aitb^a a fiill bngih the onKogyna! code, 90 a^ t<> g*fiicrstc orthogonal aide numfem 

1^ U\L ^luan«.1 spreadmg device ai> daimcd ir claim i:?, viherctn 
s^omrolkr uetexmrnes wheth:;' iVthts? d&ta uscn cim tran«!»in data at a daid me bashed 
w 5* pnTnaT> <ti^ta ^j^e^i na\T;ng o top pncrt\ out of the data nseis, ctciermTaefe uhei^ 
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oth\,r data usen c if tr&mm i the dat4» ort^'jogonal Ci. de m\ \bci<^ \\ h*ch are si 1 a 
the A ta me frOTrs «!ii5d otht d^u «sm. a d ou^uts tlt« cvrrol '^ic^nih vjor^s >u 
to ihv dcienjimed orthcgimal code mmbe^if, 

Ite < n'-nrc' ^pi^adjoc; dev cc tb ck«j^ea 'i c'<.^ ■'•i 14, wlcrcn the 
C("u vC st> '<;<:;5a* otet*, k> the pj <>i n >l sli,:*- data usa*. xvbci'^ 

lUt* othci data t350 s a^quc&t adtx tf^n^i Ui>MOTi at a dsu* rsic sr a 
wMm tfee»© oisss thgs pnmarj? dm, user. 

I*s Uk Chanel sprejadtji: vi-v\\ > ^ s u \^U ^ \ ..^^ 

^n:;nncl sja^smstitr spreads the data Ironi tW p nurv d.\ o ors ao^ol 

code conespoftd to tnc ojdu gonai code number for tl c ma\jii um data rate out 
the OTtliogos si code's irom tisc coxitrollej 

A civwcl s^presdmg method for CDMA, commtimc».itton 

lort! ^ <^c>n! r snKrs ^ i v-oi n jf u ,!v ' e o 5ahrv dut 

eVM-^ 5 i " I "V n M! ^iVv. ' i''! - 1 bio ^* a 

£^)Vv,\ d<**< '::ti v^Ut a* k^iisi ois, eau user r^qv^o^t^ ax.u> a-nsrj-iisfeio'^ <i* the' jii^oi 
dat<5 mc, and ooiT'>uti>rg the determijted avasLibk OitkgotaS cqA numbers aic' 
cor*iol signx h kcot g to the detcrmmatio restiit, 

ge?i?,ratU3g an othog^na? code eorrcspondmg to the ouipu cnhOi;o\d vc^de 
ui>n Kr tt\l s| atl daia Iton t^c data « e -^x ith the genefxuea or*boL'ot^.^) cod^ ^^^^d 

-nul^pUsr<> outom ofth^ ohani^l <ri nsnrt'c^ b', i t^ol Dc>b 

sequent d s ..d^^ Uf ne- <. ^ ( ^-'l o^^<->n ^vxv k\ si ^ , 1 1 \ n< \ j ?> it* 
tale tilhsr or ht\ ^od^. nv-^a^o? as v* K ix<v\i! ! J^'i-nxH^I t 1 en<*h 
iPif th" Oit^v<^>oT d ^<xv K^d in-^ioguFj ^ci.e un v^o isv n {K .sia 5ri>^xT v<-v 

1^ Ih^ channel S| reading method ciam^cd in i,k b> P, whereui the 
{.TOtroI s gi^ah are g w ated fev detem^mmg Mctho othei dm tj*m can txaxismj* 
dau^ itt data ak^ bsised on o prn a'^ lata us«.r hav5 g a top ontv tnu ot the aata 



us?cr&. detemnsing, "^hcn othex ilm «sm can transmit tbo da;s. i n r . v^^' 
numbers which aro available at the data r^\s Jtrw) sasd other data tsse^^ <i5 d v. uin . -i h 
the control s?gn8h coixespondrng to the det^rrs^t^ed orthogpnsii cocic m>mbejb 

5 20 Tl<, ..'lu-trt xprcrdmg i^ncthoa us datnt«?d «r clami the 

Avatdable ortbogoi^c^l .a ? er^ ,ire aliocated accotamg u> *he prJont> ox other dst? 
u&ers mhen at ka«?t rv^*-^ ot^je djta ubm re<|ucst data tranfemrsNion ar a gi\?;n dat ? raio 
m a state here theie exists ll\e piiit^ary d^t^ user 

10 \ viivnnel sft^dmg iti^ithoc! a CDM4 comstimiK'attor ^>sKr. 

d«^\«?nnmmg c»rth«>g0B8l code nunte*^ vibch ar*? wa-saikble at a data tate 
K>wc» than a tnaKmat^i daU rate, according an onhagonal code length and sin 
osnhogo.u^ code uunibcT for tht' xTJ^MTOXim data rate, 
IS sjcncu^tn ^ o.lbo^onal md'- r-^mhex^ which cannot niamiam ari orthogtmahtt 

x\ hen tn*. erl^eo ^ ' l t>u >n'iKSTn«n^ dst« rate js used. 

•i'^ n, U i ^ a o tiK-^^onal code mmibcrs and thi? ojthogojjal codt 

20 nnt^oei to V\c rmwn^n d - i . nrok'^K-T v U^.nnol tor tsaa'sn.ttLV ti^f^ 

Citcuti mu. a circt^' kit a a^vj and a pj^ckei mia i^cr Teq«<,st trans^i^issto^ 

c\mM dat i as^a parked da^a a* » gn cr <xm mte, and 

dctamu-img s»B onh<3go»al code nximber v^lnch i«5 ava^fabk* nt iK <l.ua r. u tx?" 

ujo p^cKst dava. out of th5f ortfeoi^onal code ntH$*hef^, and allocatrnf loo ortnog*. 
25 ccsde coii^:spondmg to the dclermmed otthogonaJ e«de number to the suppkmenta* 

cbamd fer tmsmntmi the paclst d^ta. 

22 Ihe chatiael s^jvciu^'-g piet"i<v ^ ' i? ' J<x( < 2 ni-fron s 
30: code iai»tv u.^i .km w^h s i.tw i u <,cdc ntimber ttsed at tht 

Ihc channel j>rfi?admg a- i.^^mo^ lu cia li -a ut^ 

compn^mg the step of dctermmitig whether \i po:>$jhlc to transmit the packet <iata at 
IS a dau rei,pe&tcd by the cireiut data ns^jr, md dctenmmng- when the packet dat^J 
can be hi^i^s^mjncd, -^n orthogonal code numher 'k^hJth ih available at the aata jate 
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requested by the packet dma ujsstt. 

M, The chgTmel §prs5j|5img method claimed in clmm 2^, whtr&m the 
available orthogonal codes arc albcatsd according lo 4 pnont> ot the packet dat-^ 
whm at lea-st twa packet data. meTi> icqwcst t?aatsmi?>s?0n oi packet 4i.na at a 

^ v.r ivx^A spresdiTi^ Biethod for a CDIVH commumcautm svst4?m 

iT^axjnium daU r^h., J«d an otvl-o^mi^t coac les^gth tot rii<^'i s^nnn o*. Ui u>iv. 

gi^mratmg onho^o»al code riumbcrs whjch c^mn mmnmm m or^^>ogonaht^ 
due to a« orthogonal code u&cd at tl>t maAjmiuiri dat^ mi^, b\ ^cquentialh addmj: 
rtmh^p is, of the uceivcd orthogonal code length to the recesus^ orbppona! rami c^ 

Is 

NtoHBg fie received ortliogosal code msnjbcr and the gewraij-d onhogiwa? 
code nuaiheM m sWakk pool. 

ostbogonai code, 

2" \ ckmne? spreadmg itie^bod fos a CD\i\ co'irnunv\^ri055 ^\^;c*r 
cofnipming the steps of 

-5 pr^HNUih iJ*-^c3t.ag an orthogonai co«^^ co^r.-,.^ o an onhos^cnal cod*.' 

vHimbcr tor . rav'^^u^^"^ d'.ta me and ii> nt* ojiiogon^d coc^c a 

^upp^eajv^H,^ vbannvi ^o-^ t-'Hn-^ma^ni? v^'ous ^bo ..'-cuU dat<i user ... 

packe dau» iicrrK\poi.* t 5--^ o) . it pa-;, dd*- <md 

\^ tbt packet d^ta out of the oitbogotial code number--, sjoro u t \- f ? ot - d x < > 't 
ihe determined orthogonal ^nk to allocate tbt r^dd o"ho^<nJ ^ xio v 
stippletnenul ch-^nnel for trd^tsmtttnig the packet data 

\ 1 10 J ' ^-"-toad T-g method as claimed m cbjm 21. taftnc; 
^5 cono.i^ >n >j . i„ 5 V dac. 'tnnr ' \\hether n m possible to transmit the packet data, 
^ccoui^iig tts th« juu ?otc fo» t'u* c<>cu t dna, atid detvtm'ning, whon tbe packet data 



can h& tt&mmm&d, an ofthogos^al sioiie ntsmbci ^hich is .naikhlo at the ^au race fet 

29, llie chmmd spi^admg method as dmn&d m cUm 3^, %vh?a^i« the 
<5 iob!c on.'s.^goaal codes arc allocated according to tlie pnom> of the packet data 
^ ^ v%no^\ Ic.^st tvio packet data usei^ wquest transmission of pa<jkv« data at a 
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